THE SECOND LAW OF THERMODYNAMICS     52!
It will now be assumed that v is small in comparison with c. Then from (57), retaining only terms of the first order in v : c,
i.e., in consideration of (59),
rw = 7(1 - -*L)
\        a — xr
The change in the period due to the motion of the piston amounts then to
~ TM — T= — T-
a —
and  also the change  d^ in the wave length A, due to the motion of S is
When &#• is positive d^ is negative, i.e. the wave length  is shortened.
Moreover, it must b£ remembered that only one third of that part of the energy which is represented by (56) and which corresponds to the wave length A, can be looked upon as due to waves which travel at right angles to 5 (cf. page 512). The waves which travel parallel to S undergo no change in wave length because of the motion of S. If, therefore, that part of the energy which is originally present in space 2 and which corresponds to waves whose lengths lie between h and A + d\ is
dL = <p(X, $)d\      .....    (6 1)
then, neglecting the increase of energy in unit volume due to the motion (cf. page 517), the energy dU which, after theto the wave reflected from 5 will have some other period T'. For if a disturbance starts out from P at the time / = o, it returns to P after reflection upon 5 at a time t/ = 2bl : c, in which c is the velocity of light in space 2 (in vacuo), and bl the distance of P from the mirror at the time ^ when the disturbance from P reached 5.
